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The MUonivnersittya ofna
Department of Mathematical Sciences 
M ath 581 
C Sz O: Combinatorics
C o u rse : M ath 581 Sec. 01 (CRN 71884) 3 cr., Fall 2000 
Combinatorics
MWF 2:10-3:00pm in MA 211
In s tru c to r :  Mark Kayll E c o n ta c t:  k a y ll3 c h a rlo .m a th .u m t.ed u
h t t p : //www.m ath.um t. e d u /~ k a y ll/
Office: MA 7B H o u rs: MT 8:40-10am, W 9:40-10:30am, or
406.243.2403 (w/voice mail) by appointm ent MTWF (avoid Thurs. please).
P re re q u is ite s : students should have background appropriate for graduate-level study of 
mathematics; combinatorial ideas will be introduced as needed. No specific combinatorial 
background will be assumed.
T ex t: Peter J. Cameron, Combinatorics: Topics, Techniques, Algorithms, Cambridge University
Press, Cambridge, 1994 [ISBN 0 521 457610 (paperback) 0 521 45133 7 (hardback)]
I m p o r ta n t  D a tes : Mathematics Colloquium: Professor John Horton Conway, Princeton University
The Mysterious Arithm etic o f Integral Lexicographic Codes 
Thur., 7 Sept. at 4:10pm in James E. Todd Building 203-204 (attend, mand.); 
President’s Lecture: Professor John Horton Conway, Princeton University 
Making "Knots Dance: The Fascinating M athematics o f Ravelled Ropes 
Thur., 7 Sept. at 8:00pm in the University Theatre (attendance mandatory); 
last day to add/drop by Dial Bear Monday, 25 September; 
last day to drop (no $$ back) Monday, 16 October;
Veterans’ Day Holiday Friday, 10 November;
Thanksgiving vacation 22-24 November;
Final class meeting Wednesday, 20 December l:10-3:10pm
(during final exam week).
D e sc rip tio n : This will be an introduction to and survey of combinatorics at the graduate 
level. Concepts will be introduced from scratch but considered in some depth. Combinatorics 
is a subject th a t offers easily stated problems, the solutions of which often lead one to delve 
into a myriad of “mathematical tool boxes” . One who studies the subject is thus afforded the 
opportunity to learn about many branches of mathematics. Students seeking thesis problems 
might wish to consider tha t combinatorics is also a very active field of research.
Topics will be selected from the following (non-exhaustive) list: extremal set theory, Ram­
sey theory, combinatorial designs, error-correcting codes, graph colorings, matching theory, 
partially ordered sets, correlation inequalities (e.g. the “four functions theorem”), infinite 
combinatorics.
A ssessm en t: Grades will be based on performance on homework and a presentation. I 
reserve the right to include up to two take-home tests to be counted as part of the HW 
weight (see below). There will be zero in-class tests.
(over)
H o m ew o rk  Assignments will be set regularly on a (roughly) fortnightly basis, according 
to the following routine. A list of problems will be distributed. A week or so later, a subset 
of the problems will be specified as the “hand-in” set, to be collected within a few days of 
the specification date. You should plan to work on all the problems, but need only write 
careful solutions for the ones you submit.
P re s e n ta t io n s  Each presentation will consist of a one-hour lecture scheduled during a 
regular, or final, class meeting. The content of the presentations should be related to the 
course content and may be inspired by one or more sections of the text, by related paper(s), 
or by other related material. Students should schedule their lecture date privately with the 
instructor early in the semester; time slots will be assigned on a first come, first served basis.
Lecture topics must be approved by the instructor, and students should take the following 
steps in preparation for their lec tu re ._________________________________________________
Step Timing Action
0 early in semester Schedule lecture date with instructor.
1 3 weeks prior to lecture date Submit a < 1-page typed summary proposal of lec­
ture topic, with references.
2 2 weeks prior to lecture date Receive approval of proposal or suggested modifi­
cations from instructor.
3 1 week prior to lecture date Meet w ith instructor privately for final informal dis­
cussion of lecture topic; be prepared to field ques­
tions on your topic.
The following weights will be used to determine course grades:
Homework/take-home tests 70%;
Presentation 30%.
General Remarks
O n ho m ew o rk : Please use complete sentences, proofread, and polish your work prior to 
submission. You are encouraged to type HW solutions unless your handwriting is very clear. 
You may work with others on HW problems, and you are encouraged to do so. Solutions 
should be written dow n  privately in your own words. If you use an im portant idea 
of someone else, then please acknowledge th a t person by giving an appropriate citation in 
your write-up. I will require th a t homework be typed if these guidelines are not followed.
O n  d ead lin es : Any stated deadlines will be firm; please do not ask for extensions.
Additional References
Bela Bollobas, Combinatorics: Set Systems, Hypergraphs, Families o f Vectors, and Combi­
natorial Probability, Cambridge University Press, Cambridge, 1986
J.H. van Lint and E.M. Wilson, A Course in Combinatorics, Cambridge University Press, 
Cambridge, 1992
Laszlo Lovasz, Combinatorial Problems and Exercises, North-
Holland, New York, 1993
